Introduction
Antipsychotic drugs rapidly bind to and block dopamine and serotonin receptors in the brain. Receptor occupancy occurs within hours (Coppens et al., 1991) , yet significant clinical improvement and the emergence of adverse side effects may require weeks or even months to manifest (Lieberman et al., 1993; Conley et al., 1997) . The delay in onset of some biological effects of the antipsychotic drugs may reflect the time required for molecular and cellular adaptation to continuous exposure to drug, and the establishment of a new homeostatic state (Hyman and Nestler, 1996) . Studies of the long-term effects of antipsychotic drugs in humans and rodents reveal changes in the expression of dopamine and serotonin receptors in different brain regions (Silvestri et al., 2000; Tarazi et al., 2002) , which may affect behavior. However, the functional response of the nervous system to these drugs has not been analyzed simultaneously at the molecular, cellular, and behavioral levels.
The model organism, Caenorhabditis elegans, has provided important molecular insights into the role of Ca 2+ -signaling pathways in behavioral adaptation to neuroactive drugs (Schafer and Kenyon, 1995; Feng et al., 2006) . Antipsychotic drugs produce significant changes in C. elegans behavior, including egg-laying, locomotion and foraging (Weinshenker et al., 1995; Donohoe et al., 2006 Donohoe et al., , 2008 . The main goal of the present study was to take advantage of this model system to characterize the cellular and molecular response to antipsychotic drugs in relation to changes in feeding behavior (pharyngeal pumping) mediated via a welldefined neural circuit. Pharyngeal pumping in C. elegans is controlled by the pharyngeal nervous system, in particular the MC, M3, and NSM neurons (Raizen et al., 1995; Niacaris and Avery, 2003) . Serotonin stimulates pumping through a complex response that involves several receptor subtypes, including cholinergic and glutamatergic, but not dopaminergic receptors (Niacaris and Avery, 2003; Hobson et al., 2006) . The tph-1(mg280) mutant strain, which lacks serotonin, pumps more slowly (Sze et al., 2000) and shows greater variability in the rate of pharyngeal pumping (Hobson et al., 2006) . This is consistent with serotonin providing homeostatic Chronic administration of antipsychotic drugs produces adaptive responses at the cellular and molecular levels that may be responsible for both the main therapeutic effects and rebound psychosis, which is often observed upon discontinuation of these drugs. Here we show that some antipsychotic drugs produce significant functional changes in serotonergic neurons that directly impact feeding behavior in the model organism, Caenorhabditis elegans. In particular, antipsychotic drugs acutely suppress pharyngeal pumping, which is regulated by serotonin from the NSM neurons. By contrast, withdrawal from food and drug is accompanied by a striking recovery and overshoot in the rate of pharyngeal pumping. This rebound response is absent or diminished in mutant strains that lack tryptophan hydroxylase (TPH-1) or the serotonin receptors SER-7 and SER-1, and is blocked by serotonin antagonists, which implicates serotonergic mechanisms in this adaptive response. Consistent with this, continuous drug exposure stimulates an increase in serotonin and the number of varicosities along the NSM processes. Cyclosporin A and calcineurin mutant strains mimic the effects of the antipsychotic drugs and reveal a potential role for the calmodulin-calcineurin signaling pathway in the response of serotonergic neurons. Similar molecular and cellular changes may contribute to the long-term adaptive response to antipsychotic drugs in patients.
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